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PROBLEM TO BE SOLVED: To provide an exposure 
method by which immersion exposure can be 
performed smoothly on a plurality of substrates, each 
of which is provided with a plurality of kinds of 



photoresist layers. & ' — 



SOLUTION: At the time of exposing a substrate to a ^^ST \-Z f^| 

pattern by projecting the image of the pattern upon . r; . 

the substrate through a projection optical system and fe^^ 

a liquid, the condition of the liquid immersion ~1& 
performed on the substrate is decided in accordance 
with a film member formed on the liquid-contacted 
surface of the substrate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the exposure approach which exposes said substrate by projecting the image of a pattern on a 
substrate through projection optics and a liquid, 

The exposure approach characterized by determining the immersion conditions of said substrate 
according to the film member formed in the liquid contact surface on said substrate. 
[Claim 2] 

The exposure approach according to claim 1 characterized by determining said immersion conditions 
according to compatibility with said liquid of said film member. 
[Claim 3] 

Said compatibility is the exposure approach according to claim 2 characterized by including the 
contact angle of said liquid to said film member. 
[Claim 4] 

Said immersion conditions are the exposure approach of claim 1-3 characterized by including the 
conditions of supply to said substrate top of said liquid given in any 1 term. 
[Claim 5] 

Said conditions of supply are the exposure approach according to claim 4 characterized by including 
the supply location of said liquid. 
[Claim 6] 

The exposure approach according to claim 5 characterized by adjusting the distance over the 
projection field of said projection optics of the supply location of said liquid according to said film 
member. 
[Claim 7] 

Said immersion conditions are the exposure approach of claim 4-6 characterized by including the 
amount of supply of said liquid given in any 1 term. 
[Claim 8] 

Said immersion conditions are the exposure approach of claim 1-7 characterized by including the 
recovery conditions from said substrate of the liquid for immersion exposure given in any 1 term. 
[Claim 9] 

Said immersion conditions are the exposure approach according to claim 8 characterized by 
including the recovery location of said liquid. 
[Claim 10] 

The exposure approach according to claim 9 characterized by adjusting the distance over the 
projection field of said projection optics of the recovery location of said liquid according to said film 
member. 
[Claim 11] 

Said immersion conditions are the exposure approach of claim 8-10 characterized by including 
adjustment of the recovery force of said liquid given in any 1 term. 
[Claim 12] 

Said immersion conditions are the exposure approach of claim 1-11 characterized by including the 
class of liquid supplied on said substrate given in any 1 term. 
[Claim 13] 
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Said immersion conditions are the exposure approach of claim 1-12 characterized by taking into 
consideration and determining the migration conditions of said substrate given in any 1 term. 
[Claim 14] 

The exposure approach of claim 2-12 characterized by determining the exposure conditions of said 
substrate according to said compatibility given in any 1 term. 
[Claim 15] 

The exposure conditions of said substrate are the exposure approach according to claim 14 
characterized by including the migration conditions of a substrate that said immersion field is 
formed. 
[Claim 16] 

Said substrate is the exposure approach according to claim 14 or 15 which scan exposure is carried 
out, moving to a predetermined scanning direction, and is characterized by determining said scan 
exposure conditions according to compatibility with said liquid of said film member. 
[Claim 17] 

The exposure approach according to claim 16 characterized by determining the passing speed of the 
substrate under said scan exposure according to said compatibility. 
[Claim 18] 

It is the exposure approach of claim 1-17 characterized by performing said exposure in some 
immersion fields on said substrate given in any 1 term. 
[Claim 19] 

The exposure approach of claim 1-18 characterized by inputting the information on the film member 
currently formed on said substrate in advance of the decision of said immersion conditions given in 
any 1 term. 
[Claim 20] 

The device manufacture approach characterized by using the exposure approach of claim 1 - claim 
19 given in any 1 term. 

[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach by projecting the image of a pattern on a 
substrate through projection optics and a liquid at the exposure approach and list which expose a 
substrate. 

[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the 
so-called photolithography which imprints the pattern formed on the mask on a photosensitive 
substrate. The aligner used at this photolithography process has the mask stage which supports a 
mask, and the substrate stage which supports a substrate, and it imprints the pattern of a mask to a 
substrate through projection optics, moving serially on a mask stage and a substrate stage. Since it 
corresponds to much more high integration of a device pattern in recent years, the further high 
resolution-ization of projection optics is desired. The resolution of projection optics becomes so high 
that the numerical aperture of projection optics is so large that the exposure wavelength to be used 
becomes short. Therefore, exposure wavelength used with an aligner is short-wavelength-ized every 
year, and the numerical aperture of projection optics is also increasing. And although the exposure 
wavelength of the current mainstream is 248nm of KrF excimer laser, no less than 193nm of the ArF 
excimer laser of short wavelength is being put further in practical use. Moreover, in case it exposes, 
the depth of focus (DOF) as well as resolution becomes important. Resolution R and the depth of 
focus delta are expressed with the following formulas, respectively. 
[0003] 

R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength 
and NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is 
shortened and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the 
depth of focus delta becomes narrow. 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate 
front face agree to the image surface of projection optics, and there is a possibility that the focal 
margins at the time of exposure actuation may run short. Then, the immersion method which 
considers as the approach of shortening exposure wavelength substantially and making the depth of 
focus large, for example, is indicated by the following patent reference 1 is proposed. This 
immersion method expands the depth of focus by about n times while it improves resolution using 
filling between the inferior surface of tongue of projection optics, and substrate front faces with 
liquids, such as water and an organic solvent, and the wavelength of the exposure light in the inside 
of a liquid being set to 1/n in air (n being usually 1 .2 to about 1 .6 at the refractive index of a liquid). 
[Patent reference 1] International public presentation/[ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
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[0005] 

By the way, although various ingredients are usually used for film members, such as a photoresist 
layer prepared on the substrate which is a candidate for exposure, or a topcoat layer prepared in the 
upper layer, when the class of said film member used as the contact surface with the liquid of an 
immersion field is changed, the compatibility over the liquid for immersion exposure changes. If the 
compatibility of the liquid to a film member changes, it may become impossible to perform liquid 
recovery actuation and liquid supply actuation smoothly, although actuation which supplies a liquid 
on a substrate, and actuation which collects the liquids on a substrate are performed in immersion 
exposure. In this case, the problem that the versatility of an immersion aligner falls remarkably 
arises. 
[0006] 

This invention is made in view of such a situation, and it aims at providing with the device 
manufacture approach the exposure approach list which can perform immersion exposure smoothly 
to each of the substrate with which the film member of a different class was prepared. Especially this 
invention aims at providing with the device manufacture approach the exposure approach list which 
can realize immersion exposure under the immersion conditions optimized to the various film 
members formed on a substrate. 
[Means for Solving the Problem] 
[0007] 

In order to solve the above-mentioned technical problem, this invention has adopted the 
configuration of the following matched with drawing 1 shown in the gestalt of operation - drawing 
8. 

[0008] 

The exposure approach of this invention is characterized by determining the immersion conditions of 
a substrate (P) in the exposure approach which exposes a substrate (P) according to the film member 
(SP) formed in the liquid contact surface on a substrate (P) by projecting the image of a pattern on a 
substrate (P) through projection optics (PL) and a liquid (1). 
[0009] 

according to this invention, according to the film member formed in the liquid contact surface on a 
substrate, and the topcoat layer specifically formed in a photoresist layer or this upper layer, two or 
more substrates with which the film member of a different class was prepared are alike, respectively, 
it receives by determining the immersion conditions of a substrate, and immersion exposure 
processing can be performed on the optimal immersion conditions. In addition, "immersion 
conditions" is concepts including the class of the conditions which mean the conditions for forming 
an immersion field on a substrate, and supply a liquid on a substrate, the conditions which collect 
liquids from on a substrate, and liquid supplied on a substrate etc., when exposing a substrate 
through a liquid. 
[0010] 

The device manufacture approach of this invention is characterized by using the exposure approach 
of the above-mentioned publication. According to this invention, a pattern can be imprinted in a high 
pattern imprint precision under good immersion conditions to the substrate of various classes, and 
the device which can demonstrate the desired engine performance can be offered. 
[Effect of the Invention] 
[0011] 

by determining the immersion conditions performed to a substrate according to the film member 
formed in the liquid contact surface on a substrate according to this invention, two or more substrates 
with which the film member of a different class was prepared can be alike, respectively, it can 
receive, immersion exposure processing can be performed smoothly, and high versatility can be 
given. Especially this invention contributes to producing the device which switched immersion 
conditions quickly and was integrated highly by the high throughput in the production line which 
carries out exposure processing of the object with which versatility, such as a semiconductor device 
and a liquid crystal display device, differs. 
[Best Mode of Carrying Out the Invention] 
[0012] 
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Hereafter, it explains, referring to a drawing about the aligner of this invention. Drawing 1 is the 

outline block diagram showing 1 operation gestalt of the aligner of this invention. 

[0013] 

The mask stage MST where Aligner EX supports Mask (reticle) M in drawing 1 The illumination- 
light study system IL which illuminates the mask M currently supported by the substrate stage PST 
which supports Substrate P, and the mask stage MST with the exposure light EL The projection 
optics PL which carries out projection exposure of the image of the pattern of the mask M 
illuminated with the exposure light EL at the substrate P currently supported by the substrate stage 
PST It connected with the control unit CONT and control unit CONT which carry out generalization 
control of the actuation of the whole aligner EX, and has the storage MRY which memorized the 
various information about exposure actuation. 
[0014] 

The aligner EX of this operation gestalt is an immersion aligner which applied the immersion 
method, in order to shorten exposure wavelength substantially, and to make the depth of focus large 
substantially, while improving resolution, and it is equipped with the liquid feeder style 10 which 
supplies a liquid 1 on Substrate P, and the liquid recovery device 30 in which the liquids 1 on 
Substrate P are collected. Aligner EX forms the immersion field AR 2 at least in the part on the 
substrate P which includes the projection field AR 1 of projection optics PL with the liquid 1 
supplied from the liquid feeder style 10, while imprinting the pattern image of Mask M on Substrate 
P at least. Aligner EX fills a liquid 1 between the optical element 2 of the point of projection optics 
PL, and the front face (exposure side) of Substrate P, projects the pattern image of Mask M on 
Substrate P through the liquid 1 and projection optics PL between this projection optics PL and 
Substrate P, and, specifically, exposes Substrate P. 
[0015] 

Here, with this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as 
an aligner EX, the case where the scanning aligner (the so-called scanning stepper) which exposes a 
mutually different pattern [ in / for Mask M and Substrate P / a scanning direction (the 
predetermined direction) ] formed in Mask M to Substrate P is used is made into an example, and it 
explains. Let the direction which is perpendicular to Y shaft orientations (non-scanning direction), 
the X-axis, and Y shaft orientations, and is [ direction / of Mask M and Substrate P / of a 
synchronized drive / (a scanning direction, the predetermined direction) ] in agreement with the 
optical axis AX of projection optics PL in the direction which intersects perpendicularly with X shaft 
orientations in X shaft orientations and a horizontal plane be Z shaft orientations into a horizontal 
plane in the following explanation. Moreover, let the directions of the circumference of the X-axis, a 
Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. 
[0016] 

Substrate P forms the film member SP which consists of a topcoat layer (protective layer) prepared 
on the base material (a semi-conductor wafer and glass substrate) of a device at a photoresist layer or 
the upper layer of this photoresist layer. Therefore, the film member SP prepared in the maximum 
upper layer on Substrate P forms the liquid contact surface which contacts a liquid 1 at the time of 
immersion exposure. As a photoresist layer, the TOKYO OHKA KOGYO CO., LTD. make P61 1 1 is 
used, and TSP[ by TOKYO OHKA KOGYO CO., LTD. ]-3A is used as a topcoat layer, for 
example. Immersion conditions are determined according to the material property of these film 
members, wettability with the liquid used especially, or a contact angle. 
[0017] 

The illumination-light study system IL illuminates the mask M currently supported by the mask 
stage MST with the exposure light EL, and has the adjustable field diaphragm which sets up the 
lighting field IA on the condensing lens which condenses the exposure light EL from an optical 
integrator and an optical integrator which equalizes the illuminance of the flux of light injected from 
the light source for exposure, and the light source for exposure, a relay lens system, and the mask M 
by the exposure light EL in the shape of a slit. The predetermined lighting field IA on Mask M is 
illuminated by the illumination-light study system IL with the exposure light EL of uniform 
illumination distribution. As an exposure light EL injected from the illumination-light study system 
IL, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as the bright 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/28/2007 



JP,2005-012194,A [DETAILED DESCRIPTION] 



Page 4 of 18 



line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), etc. 
which are injected, for example from a mercury lamp, and ArF excimer laser light (wavelength of 
193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used with this 
operation gestalt. 
[0018] 

that to which a mask stage MST supports Mask M - it is - the inside of a flat surface perpendicular 
to the optical axis AX of projection optics PL, i.e., XY flat surface, » two-dimensional — minute to 
movable and theta Z direction — it is pivotable. A mask stage MST is driven with the mask stage 
driving gears MSTD, such as a linear motor. The mask stage driving gear MSTD is controlled by the 
control unit CONT. The migration mirror 50 is formed on the mask stage MST. Moreover, the laser 
interferometer 5 1 is formed in the location which counters the migration mirror 50. The location of 
the two-dimensional direction of the mask M on a mask stage MST and an angle of rotation are 
measured on real time by the laser interferometer 51, and a measurement result is outputted to a 
control unit CONT. A control device CONT positions the mask M currently supported by the mask 
stage MST by driving the mask stage driving gear MSTD based on the measurement result of a laser 
interferometer 5 1 . 
[0019] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements containing the 
optical element (lens) 2 prepared in the point by the side of Substrate P, and these optical elements 
are supported by Lens-barrel PK. Moreover, the image formation property control unit 3 which can 
adjust the image formation property (optical property) of this projection optics PL is formed in 
projection optics PL. The image formation property control unit 3 is constituted including the 
pressure-regulator style which adjusts the pressure of the specific space of between a movable 
optical element drive and the optical element of the plurality in Lens-barrel PK in a part of two or 
more optical elements which constitute projection optics PL. An optical element drive moves the 
specific optical element of two or more optical elements which constitute projection optics PL in the 
optical-axis AX direction, or inclines to an optical axis AX. The image formation property control 
unit 3 is controlled by the control unit CONT, and a control unit CONT can adjust the projection 
scale factor and image surface location of projection optics PL through the image formation property 
control unit 3. 
[0020] 

In this operation gestalt, the projection scale factor beta of projection optics PL is the contraction 
system of 1/4 or 1/5. In addition, any of unit systems and an expansion system are sufficient as 
projection optics PL. Moreover, the optical element 2 of the point of the projection optics PL of this 
operation gestalt is formed possible [ attachment and detachment (exchange) ] to Lens-barrel PK. 
Moreover, the optical element 2 of a point is exposed from Lens-barrel PK, and the liquid 1 of the 
immersion field AR 2 contacts an optical element 2. Thereby, the corrosion of the lens-barrel PK 
which consists of a metal etc. is prevented. 
[0021] 

Moreover, Aligner EX has the focal detection system 4. The focal detection system 4 has light- 
emitting part 4a and light sensing portion 4b, projects slant to detection light on a substrate P front 
face (exposure side) through a liquid 1 from light-emitting part 4a, and receives the reflected light by 
light sensing portion 4b. A control unit CONT detects the location (focal location) in Z shaft 
orientations of the substrate P front face to predetermined datum level based on the light-receiving 
result of light sensing portion 4b while controlling actuation of the focal detection system 4. 
Moreover, the focal detection system 4 can also search for the posture of the inclination direction of 
Substrate P by asking for each focal location in two or more each point which can be set on a 
substrate P front face. 
[0022] 

The substrate stage PST is equipped with Z stage 52 which holds Substrate P through a substrate 
holder, X-Y stage 53 which supports Z stage 52, and the base 54 which supports X-Y stage 53 in 
support of Substrate P. The substrate stage PST is driven with the substrate stage driving gears 
PSTD, such as a linear motor. The substrate stage driving gear PSTD is controlled by the control unit 
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CONT. In addition, it cannot be overemphasized that a Z stage and an X-Y stage may be prepared in 
one. By driving X-Y stage 53 of the substrate stage PST, the location (it is [ the image surface of 
projection optics PL and ] the location of an parallel direction substantially) in the XY direction of 
Substrate P is controlled. 
[0023] 

The migration mirror 55 is formed on the substrate stage PST (Z stage 52). Moreover, the laser 
interferometer 56 is formed in the location which counters the migration mirror 55. The location of 
the two-dimensional direction of the substrate P on the substrate stage PST and an angle of rotation 
are measured on real time by the laser interferometer 56, and a measurement result is outputted to a 
control unit CONT. A control device CONT performs positioning in X shaft orientations and Y shaft 
orientations of Substrate P which are supported by the substrate stage PST by driving X-Y stage 53 
through the substrate stage driving gear PSTD based on the measurement result of a laser 
interferometer 56. 
[0024] 

Moreover, a control device CONT controls the location in the location (focal location) in Z shaft 
orientations of the substrate P currently held at Z stage 52 and thetaX, and the direction of thetaY by 
driving Z stage 52 of the substrate stage PST through the substrate stage driving gear PSTD. That is, 
Z stage 52 operates based on the command from a control unit CONT based on the detection result 
of the focal detection system 4, controls the focal location (Z location) and tilt angle of Substrate P, 
and doubles the front face (exposure side) of Substrate P with the image surface formed through 
projection optics PL and a liquid 1. 
[0025] 

On the substrate stage PST (Z stage 52), the auxiliary plate 57 is formed so that Substrate P may be 
surrounded. The auxiliary plate 57 has the front face of the substrate P held at the substrate holder, 
and the flat surface of the almost same height. Here, although an about l-2mm clearance is between 
the edge of Substrate P, and the auxiliary plate 57, also when a liquid 1 hardly flows into the 
clearance with the surface tension of a liquid 1 and it exposes near the periphery of Substrate P, a 
liquid 1 can be held under projection optics PL with the auxiliary plate 57. 
[0026] 

On Substrate P, the liquid feeder style 10 can supply the liquid 1 for immersion exposure, and can 
supply two or more sorts of liquids 1. In this operation gestalt, the liquid feeder style 10 can supply 
two kinds of liquids 1 with the fluorine system oil (fluorine system fluid) which is the pure water and 
the 2nd liquid which are the 1st liquid. The 1st liquid feed zone 1 1 and the 2nd liquid feed zone 12 to 
which the liquid feeder style 10 can send out the 1st liquid (pure water), The 2nd 3rd liquid feed 
zone 21 and 4th liquid feed zone 22 which can send out a liquid (fluorine system oil), The 1st pipe 
line 15 which is connected to the 1st liquid feed zone 1 1 and the 3rd liquid feed zone 21, chooses 
either among the 1st liquid (pure water) and the 2nd liquid (fluorine system oil), and supplies this 
selected liquid 1 on Substrate P, It connects with the 2nd liquid feed zone 12 and the 4th liquid feed 
zone 22, either is chosen among the 1st liquid (pure water) and the 2nd liquid (fluorine system oil), 
and it has the 2nd pipe line 16 which supplies this selected liquid 1 on Substrate P. 
[0027] 

Drawing 2 is the top view showing the outline configuration of the liquid feeder style 10 and the 
liquid recovery device 30. As shown in drawin g 1 and drawing 2 , the 1st pipe line 15 is equipped 
with the supply pipe 19 which circulates the liquid 1 sent out from either the 1st liquid feed zone 1 1 
and the 3rd liquid feed zone 21, and the end section of this supply pipe 19 is connected to each of the 
1st liquid feed zone 1 1 and the 3rd liquid feed zone 21 through tubing 17 and 18. On the other hand, 
the other end of a supply pipe 19 is connected to each of two or more 1st feed zone material 13 
through two or more branch pipe 13B. Two or more 1st feed zone material 13 is arranged together 
with Y shaft orientations, and is making the feed hopper 13A turn and approach the front face of 
Substrate P. In this operation gestalt, the five 1st feed zone material 13 is located in a line, and is 
arranged. And these 1st feed zone material 13 is formed in scanning direction one side (-X side) to 
the projection field AR 1 of the projection optics PL set up in the shape of [ which makes a 
longitudinal direction Y shaft orientations (non-scanning direction) ] a slit (the shape of a rectangle). 
[0028] 
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Valves 17A and 18A are formed in tubing 17 and 18, respectively, and actuation of Valves 17A and 
18A is controlled by the control unit CONT. Using Valves 17A and 18 A, a control unit CONT 
blockades tubing 18 while opening tubing 17, and it supplies the 1st liquid (pure water) on Substrate 
P from feed hopper 13 A by driving the 1st liquid feed zone 1 1 through tubing 17, a supply pipe 19, 
and the 1st feed zone material 13 from the 1st liquid feed zone 11. On the other hand, using Valves 
17A and 18 A, a control unit CONT blockades tubing 17 while opening tubing 18, and it supplies the 
2nd liquid (fluorine system oil) on Substrate P from feed hopper 13 A by driving the 3rd liquid feed 
zone 21 through tubing 18, a supply pipe 19, and the 1st feed zone material 13 from the 3rd liquid 
feed zone 21. 
[0029] 

The 2nd pipe line 16 is equipped with the supply pipe 25 which circulates the liquid 1 sent out from 
either the 2nd liquid feed zone 12 and the 4th liquid feed zone 22, and the end section of this supply 
pipe 25 is connected to each of the 2nd liquid feed zone 12 and the 4th liquid feed zone 22 through 
tubing 23 and 24. On the other hand, the other end of a supply pipe 25 is connected to each of two or 
more 2nd feed zone material 14 through two or more branch pipe 14B. Two or more 2nd feed zone 
material 14 is arranged together with Y shaft orientations, and is making the feed hopper 14A 
approach the front face of Substrate P. Like the 1st feed zone material 13, the five 2nd feed zone 
material 14 is located in a line, and is arranged. And these 2nd feed zone material 14 is formed in the 
scanning direction other side (+X side) to the projection field AR 1. 
[0030] 

Valves 23 A and 24A are formed in tubing 23 and 24, respectively, and actuation of Valves 23 A and 
24 A is controlled by the control unit CONT. Using Valves 23 A and 24 A, a control unit CONT 
blockades tubing 24 while opening tubing 23, and it supplies the 1st liquid (pure water) on Substrate 
P from feed hopper 14A by driving the 2nd liquid feed zone 12 through tubing 23, a supply pipe 25, 
and the 2nd feed zone material 14 from the 2nd liquid feed zone 12. On the other hand, using Valves 
23A and 24A, a control unit CONT blockades tubing 23 while opening tubing 24, and it supplies the 
2nd liquid (fluorine system oil) on Substrate P from feed hopper 14A by driving the 4th liquid feed 
zone 22 through tubing 24, a supply pipe 25, and the 2nd feed zone material 14 from the 4th liquid 
feed zone 22. 
[0031] 

above-mentioned the 1- each of each 4th liquid feed zone 11, 12, 21, and 22 is equipped with the 
tank which holds a liquid 1, the booster pump, etc., liquid supply actuation of each [ these ] liquid 
feed zones 1 1, 12, 21, and 22 is controlled by the control unit CONT, and its control unit CONT 
becomes [, respectively ] independent about the liquid amount of supply per [ to the substrate P top 
by each liquid feed zones 11, 12, 21, and 22 ] unit time amount and is controllable. Moreover, each 
of each liquid feed zones 11, 12, 21, and 22 has the temperature-control device of a liquid, and 
supplies the 23-degree C almost same liquid 1 as the temperature in the chamber in which equipment 
is held on Substrate P. 
[0032] 

Thus, the liquid feeder style 10 performs liquid supply actuation for using alternatively two or more 
sorts (here two sorts) of liquids 1 for immersion exposure using the pipe lines 15 and 16. And as 
shown in drawing 2 , the immersion field AR 2 where the liquid 1 was filled is formed in the part on 
Substrate P so that the projection field AR 1 may be included. The liquid feeder style 10 supplies a 
liquid 1 to coincidence on both sides of the projection field AR 1 from each of the feed hoppers 13 A 
and 14A of two or more 1st and 2nd feed zone material 13 and 14. 
[0033] 

In the following explanation, the liquid feeder style 10 shall supply pure water as a liquid 1 for 
immersion exposure. Pure water can be penetrated even if the exposure light EL is ArF excimer laser 
light. Moreover, pure water can also penetrate far-ultraviolet light (DUV light), such as the bright 
line (g line, h line, i line) of an ultraviolet area, and KrF excimer laser light (wavelength of 248nm). 
Moreover, the optical element 2 at the tip of projection optics PL is formed with fluorite. since 
compatibility of fluorite with pure water is high — liquid contact surface 2a of an optical element 2 — 
a liquid 1 can be mostly stuck on the whole surface. That is, since he is trying for compatibility with 
liquid contact surface 2a of an optical element 2 to supply the high liquid(water) 1 in this operation 
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gestalt, the adhesion of liquid contact surface 2a of an optical element 2 and a liquid 1 may be high, 
and an optical element 2 may be a quartz with high compatibility with water. Moreover, 
hydrophilization (lyophilic-izing) processing is performed to liquid contact surface 2a of an optical 
element 2, and you may make it raise compatibility with a liquid 1 more. 
[0034] 

The liquid recovery device 30 collects the liquids 1 on Substrate P, and is equipped with two or more 
1st and 2nd stripping section material 31 and 32 which has the recovery openings 31 A and 32A 
arranged by approaching the front face of Substrate P, and the 1st and 2nd liquid stripping sections 
33 and 34 connected to each of this 1st and 2nd stripping section material 3 1 and 32 through the 
recovery tubing 33 A and 34 A. Although recovery tubing 33 A is connected to each of two or more 
1st stripping section material 31 and recovery tubing 34 A is also connected to each of two or more 
2nd stripping section material 32, a part of the illustration is omitted in drawing 2 . Two or more 1st 
stripping section material 31 is arranged at the approximate circle arc at the -X side of the projection 
field AR 1, and it is arranged so that it may turn [ A / the / recovery opening 31] to the front face of 
Substrate P. Moreover, two or more 2nd stripping section material 32 is arranged at the approximate 
circle arc at the +X side of the projection field AR 2, and it is arranged so that it may turn [ A / the / 
recovery opening 32] to the front face of Substrate P. And the 1st and 2nd stripping section material 
31 and 32 of these plurality is arranged so that the 1st and 2nd feed zone material 13 and 14 of the 
liquid feeder style 10 and the projection field AR 1 may be surrounded. 
[0035] 

The 1st and 2nd liquid stripping sections 33 and 34 are equipped with aspirators, such as a vacuum 
pump, the tank which holds the collected liquid 1, and collect the liquids 1 on Substrate P through 
the 1st and 2nd stripping section material 31 and 32 and the recovery tubing 33 A and 34A. Liquid 
recovery actuation of the 1st and 2nd liquid stripping sections 33 and 34 is controlled by the control 
unit CONT, and its control unit CONT is controllable in the amount of liquid recovery per unit time 
amount by the 1st and 2nd liquid stripping sections 33 and 34 (recovery force). The liquid 1 supplied 
on Substrate P from the feed hopper of the 1st and 2nd feed zone material 13 and 14 is supplied so 
that it may get wet and spread between the lower limit side of the point (optical element 2) of 
projection optics PL, and Substrate P. Moreover, the liquids 1 which flowed into the outside of the 
1st and 2nd feed zone material 13 and 14 to the projection field AR 1 are collected from recovery 
opening of the 1st and 2nd stripping section material 31 and 32 arranged from this 1st and 2nd feed 
zone material 13 and 14 outside to the projection field AR 1. 
[0036] 

Drawing 3 is an expanded sectional view about the 1st feed zone material 13. In drawing 3 (a), the 
body member 40 and the body member 40 set the 1st feed zone material 13 caudad, it was prepared 
in feed hopper 13A which is the lower limit section of the slide member 41 which can be slid, and 
the slide member 41 to the body member 40, and is equipped with the shutter member 42 which can 
change the magnitude of feed hopper 13A by sliding in the direction of X to the slide member 41. 
Slide migration of the slide member 41 and the shutter member 42 is carried out by the non- 
illustrated driving gear. And as shown in drawing 3 (b), when the slide member 41 moves in the 
direction of +X to the body member 40, as the location of feed hopper 13A moves to the +X side and 
it is shown in drawing 3 (c), when the slide member 41 moves in the direction of -X to the body 
member 40, the location of feed hopper 13A moves to the -X side. Moreover, as shown in drawing 3 
(d), when the shutter member 42 moves toward the inside of feed hopper 13 A, feed hopper 13A 
becomes small. 
[0037] 

And each of the 2nd feed zone material 14, the 1st stripping section material 31, and the 2nd 
stripping section material 32 has the configuration equivalent to the 1st feed zone material 13. 
Therefore, the 2nd feed zone material 14 can change the location and magnitude of the feed hopper 
14 A, and each of the 1st and 2nd stripping section material 31 and 32 can change the location and 
magnitude of the recovery openings 31 A and 32 A similarly. 
[0038] 

Drawing 4 is the mimetic diagram showing signs that the liquid supply location of the 1st and 2nd 
feed zone material 13 and 14 and the liquid recovery location of the 1st and 2nd stripping section 
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material 31 and 32 are changed. A control unit CONT by driving the driving gear of the 1st and 2nd 
feed zone material 13 and 14, and the driving gear of the 1st and 2nd stripping section material 31 
and 32 As shown in drawing 4 (a), while being able to bring the liquid supply location by the 1st and 
2nd feed zone material 13 and 14 close to the projection field AR 1 of projection optics PL, the 
liquid recovery location by the 1st and 2nd stripping section material 31 and 32 can be detached to 
the projection field AR 1 . As shown in drawing 4 (b), moreover, a control unit CONT While being 
able to detach the liquid supply location by the 1st and 2nd feed zone material 13 and 14 to the 
projection field AR 1 by driving the driving gear of the 1st and 2nd feed zone material 13 and 14, 
and the driving gear of the 1st and 2nd stripping section material 31 and 32 The liquid recovery 
location by the 1st and 2nd stripping section material 3 1 and 32 can be close brought to the 
projection field AR 1. And the liquid supply location by the 1st and 2nd feed zone material 13 and 
14 and the liquid recovery location by the 1st and 2nd stripping section material 31 and 32 can be 
adjusted independently, respectively. 
[0039] 

Next, how to carry out projection exposure of the image of the pattern of Mask M on Substrate P 
through projection optics PL and the liquid 1 of the immersion field AR 2 using the aligner EX 
mentioned above is explained. 
[0040] 

The aligner EX in this operation gestalt here It is what carries out projection exposure of the pattern 
image of Mask M at Substrate P while moving Mask M and Substrate P to X shaft orientations 
(scanning direction). At the time of scan exposure Some pattern images of the mask M according to 
the lighting field IA are projected on the projection field AR 1 of the shape of a slit of projection 
optics PL directly under a point (the shape of a rectangle), and projection optics PL is received. 
Synchronizing with Mask M moving in the direction of -X (or the direction of +X) at a rate V, 
Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V (beta is a projection 
scale factor) through X-Y stage 53. And two or more shot fields are set up on Substrate P, and after 
exposure ending to one shot field, while the next shot field moves to a scan starting position and 
moves Substrate P by step - and - scanning method hereafter by stepping migration of Substrate P, 
scan exposure processing to each shot field SA is performed one by one. 
[0041] 

Moreover, as shown in the block diagram shown in drawing 5 , the information about the immersion 
conditions for performing immersion exposure is memorized by Storage MRY (immersion condition 
database). Specifically, the relation between the compatibility of the film member SP and liquid 1 
with which Storage MRY is formed in the liquid contact surface which contacts the liquid 1 on 
Substrate P at the time of immersion exposure, and the immersion conditions corresponding to the 
compatibility is memorized as two or more map data. Here, the information about the compatibility 
of the film member SP and a liquid 1 includes the contact angle information on a liquid 1 over the 
film member SP. Furthermore, the immersion exposure conditions according to the material 
properties (for example, volatility, viscosity, a consistency, surface tension, etc.) of a liquid 1 are 
beforehand memorized by Storage MRY. In addition, the suitable liquid kind for the various film 
members SP and those film members SP is investigated beforehand, and the optimal immersion 
conditions for the combination may be saved at Storage MRY at the combination list of the suitable 
liquid kind for the film member SP and its film member so that it may mention later. 
[0042] 

It faces performing immersion exposure processing and the film member information on the 
substrate P by which exposure processing should be carried out is inputted into a control unit CONT 
through an input unit 60. The information about the contact angle of the film member SP and a liquid 
1 is included in the film member information that it is inputted. A control unit CONT chooses and 
determines the optimal immersion conditions over the substrate P by which exposure processing 
should be carried out with reference to relation (map data) with the immersion conditions 
corresponding to the compatibility (contact angle) and its compatibility (contact angle) of the film 
member SP and liquid 1 which are beforehand memorized by Storage MRY according to the film 
member information (information about a contact angle) that it was inputted. 
[0043] 
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Here, immersion conditions include the conditions of supply to the substrate P top of the liquid 1 for 
immersion exposure. Moreover, the conditions of supply of a liquid 1 include the conditions about 
the liquid supply location to Substrate P top, and the conditions about the liquid amount of supply 
per unit time amount. 
[0044] 

Furthermore, immersion conditions include the recovery conditions from the substrate P of the liquid 
1 for immersion exposure. Moreover, the recovery conditions of a liquid 1 include the conditions 
about the liquid recovery location on Substrate P, and the conditions about the amount of liquid 
recovery per unit time amount (liquid recovery force). 
[0045] 

For example, a control unit CONT adjusts the liquid amount of supply of the liquid feeder style 10, 
and the amount of liquid recovery of the liquid recovery device 30 according to the contact angle of 
the liquid 1 to the film member SP. When the contact angle of the liquid 1 to the film member SP is 
large, since the film member SP will have liquid repellance (water repellence) to the liquid 1 , when a 
liquid 1 is supplied on Substrate P (film member SP), this liquid 1 is superfluously damp and, 
specifically, does not spread. Therefore, when supplying a liquid 1 to this film member SP, the liquid 
feeder style 10 makes [ many ] the liquid amount of supply per unit time amount. By carrying out 
like this, to a substrate P (film member SP) front face, it can get wet good, a liquid 1 can be spread, 
and the immersion field AR 2 can be formed smoothly. Moreover, although a liquid 1 will become 
easy to produce exfoliation to Substrate P (film member SP) if scan migration of the substrate P is 
carried out for scan exposure when the film member SP has liquid repellance, generating of 
exfoliation of a liquid 1 can be suppressed by making [ many ] the liquid amount of supply. 
[0046] 

Moreover, since a liquid 1 is superfluously damp and it does not spread when the film member SP is 
liquid repellance (water repellence) to a liquid 1, as for the liquid recovery device 30, it is 
comparatively easy to collect the liquids 1 on Substrate P (film member SP). Therefore, even if the 
liquid recovery device 30 reduces the liquid recovery force of liquid recovery (driving force of a 
liquid stripping section), i.e., the amount per unit time amount, it can collect liquids 1 smoothly. 
Therefore, generating of vibration resulting from the drive of a liquid stripping section can be 
controlled. 
[0047] 

On the other hand, when the contact angle of the liquid 1 to the film member SP is small, since the 
film member SP will have lyophilic (hydrophilic property) to the liquid 1, when a liquid 1 is supplied 
on Substrate P (film member SP), this liquid 1 is damp and tends to spread. Therefore, when 
supplying a liquid 1 to this film member SP, even if it lessens the liquid amount of supply per unit 
time amount, to a substrate P (film member SP) front face, the liquid feeder style 10 can get wet 
good, can spread a liquid 1, and can form the immersion field AR 2 smoothly. Moreover, since the 
liquid amount of supply can be reduced, waste of a liquid 1 can be held down and generating of 
vibration resulting from the drive of a liquid feed zone can be controlled. 
[0048] 

Moreover, since a liquid 1 is damp and tends to spread on Substrate P (film member SP) when the 
film member SP is lyophilic (hydrophilic property) to a liquid 1, the liquid recovery device 30 may 
be hard coming to collect the liquid 1 on Substrate P (film member SP). Therefore, the liquid 
recovery device 30 makes [ many ] the liquid recovery force of liquid recovery (driving force of a 
liquid stripping section), i.e., the amount per unit time amount. By carrying out like this, the liquid 
recovery device 30 can collect liquids 1 smoothly. 
[0049] 

Moreover, a control unit CONT can adjust the liquid supply location of the liquid feeder style 10, 
and the liquid recovery location of the liquid recovery device 30 according to the contact angle of the 
liquid 1 to the film member SP. 

For example, since the film member SP will have liquid repellance (water repellence) to the liquid 1 
when the contact angle of the liquid 1 to the film member SP is large In case Substrate P is moved to 
a liquid 1 in order to carry out scan exposure since this liquid 1 is damp and it is hard coming to 
spread when a liquid 1 is supplied on Substrate P (film member SP), it becomes easy to produce 
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exfoliation of the liquid 1 to Substrate P (film member SP). Therefore, by lengthening distance over 
the location AR 1 which left the liquid supply location from the projection field AR 1 of projection 
optics PL, i.e., the projection field of the projection optics PL of a liquid supply location, and 
forming the immersion field AR 2 greatly, when the liquid feeder style 10 carries out scan migration 
of the substrate P, it can suppress generating of exfoliation of a liquid 1. Adjustment of a liquid 
supply location should just make the slide member 41 slide to the body member 40 of the feed zone 
material 13 and 14, as explained with reference to drawing 3 . 
[0050] 

Moreover, since it gets wet superfluously and does not spread when a liquid 1 is liquid repellance 
(water repellence) to the film member SP, as mentioned above, as for the liquid recovery device 30, 
it is comparatively easy to collect the liquids 1 on Substrate P (film member SP). Therefore, even if 
the liquid recovery device 30 shortens distance [ as opposed to the location AR 1 near the projection 
field AR 1 of projection optics PL, i.e., the projection field of the projection optics PL of a liquid 
recovery location, for the liquid recovery location ], it can collect liquids 1 smoothly. Therefore, the 
tooth space which the liquid recovery device 30 occupies is miniaturizable. 
[0051] 

On the other hand, when the contact angle of the liquid 1 to the film member SP is small, since the 
film member SP will have lyophilic (hydrophilic property) to the liquid 1, when a liquid 1 is supplied 
on Substrate P (film member SP), this liquid 1 is damp and tends to spread. Therefore, when 
supplying a liquid 1 to this film member SP, the liquid feeder style 1 0 can suppress the leakage to the 
outside of a liquid 1 by shortening distance [ as opposed to the location AR 1 near the projection 
field AR 1 of projection optics PL, i.e., the projection field of the projection optics PL of a liquid 
supply location, for that liquid supply location ]. 
[0052] 

Moreover, since a liquid 1 is damp and tends to spread on Substrate P (film member SP) when a 
liquid 1 is lyophilic (hydrophilic property) to the film member SP, the liquid recovery device 30 may 
be hard coming to collect the liquid 1 on Substrate P (film member SP). Therefore, when the liquid 
recovery device 30 lengthens distance over the location AR 1 which left the liquid recovery location 
from the projection field AR 1 of projection optics PL, i.e., the projection field of the projection 
optics PL of a liquid recovery location, the liquid recovery device 30 can collect liquids 1 smoothly. 
That is, when a liquid 1 is damp and tends to spread, in case the liquids 1 which have lyophilic to a 
film member SP by carrying out liquid recovery in the location distant to a liquid supply location in 
order to collect, where the vigor of the flow of the supplied liquid 1 is reduced collect, it is desirable 
to set a liquid recovery location to a liquid supply location and the distant location, i.e., a projection 
field AR 1 and the distant location. 
[0053] 

Moreover, a control unit CONT can adjust the magnitude of the liquid feed hoppers 13 A and 14A of 
the liquid feeder style 10, and the magnitude 31 A and 32 A of liquid recovery opening of the liquid 
recovery device 30 according to the contact angle of the liquid 1 to the film member SP. 
[0054] 

For example, since the film member SP will have liquid repellance (water repellence) to the liquid 1 
when the contact angle of the liquid 1 to the film member SP is large, a liquid 1 tends to produce 
exfoliation to Substrate P. In this case, since the vigor of the flow of the liquid 1 supplied on 
Substrate P by making small the liquid feed hoppers 13 A and 14A increases, generating of 
exfoliation can be suppressed. Adjustment of the magnitude of a liquid feed hopper should just move 
the shutter member 42 of the feed zone material 13 and 14, as explained with reference to drawing 
3 . 

[0055] 

Moreover, when a liquid 1 is liquid repellance (water repellence) to the film member SP, as 
mentioned above, as for the liquid recovery device 30, it is comparatively easy to collect the liquids 
1 on Substrate P (film member SP). Therefore, the liquid recovery device 30 can make small the 
liquid recovery openings 31 A and 32 A. Since air is bit and it is hard coming to be crowded in case 
liquids 1 are collected by making small liquid recovery openings 31 A and 32 A, the liquid recovery 
device 30 can collect the liquids 1 on Substrate P smoothly. 
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[0056] 

On the other hand, when the contact angle of the liquid 1 to the film member SP is small, since the 
film member SP will have lyophilic (hydrophilic property) to the liquid 1, even if it enlarges the 
liquid feed hoppers 13A and 14A and supplies a liquid 1 on Substrate P, it can form the immersion 
field AR 2 smoothly. 
[0057] 

Moreover, since a liquid 1 is damp and tends to spread on Substrate P (film member SP) when a 
liquid 1 is lyophilic (hydrophilic property) to the film member SP, the liquid recovery device 30 may 
be hard coming to collect the liquid 1 on Substrate P (film member SP). Then, the liquid 1 on 
Substrate P is smoothly recoverable by enlarging liquid recovery openings 31 A and 32 A, and 
collecting liquids 1 in the large range. 
[0058] 

the optimal immersion conditions (the amount of supply / recovery — ) corresponding to the contact 
angle (compatibility) of the liquid [ as opposed to / as explained above / the film member SP ] 1 By 
supply / recovery location's etc. asking beforehand and memorizing the information about this 
optimal immersion condition to Storage MRY, a control unit CONT It is based on the information 
(contact angle information on the film member SP about a liquid 1) about the film member SP of the 
substrate P which was inputted through the input unit 60 and by which exposure processing should 
be carried out. The optimal immersion conditions are chosen and determined out of the immersion 
conditions by which two or more storage is carried out, and based on this selected immersion 
condition, as mentioned above, the amount of liquid supply / recovery and liquid supply / recovery 
location are set up. And a control unit CONT performs immersion exposure to Substrate P. 
[0059] 

In case immersion exposure processing is performed, after a control device CONT loads Substrate P 
to the substrate stage PST using a substrate transfer system, it drives the liquid feeder style 10 and 
starts the liquid supply actuation to Substrate P top. After the liquid 1 sent out from each of the 1st 
and 2nd liquid feed zones 1 1 and 12 of the liquid feeder style 10 in order to form the immersion field 
AR 2 circulates the 1st and 2nd pipe line 15 and 16, it is supplied on Substrate P through the 1st and 
2nd feed zone material 13 and 14, and forms the immersion field AR 2 between projection optics PL 
and Substrate P. The feed hoppers 13A and 14A of the 1st and 2nd feed zone material 13 and 14 are 
arranged at X shaft-orientations (scanning direction) both sides of the projection field AR 1, and a 
control unit CONT supplies the liquid 1 to Substrate P top to coincidence on both sides of the 
projection field AR 1 from the feed hoppers 13A and 14A of the liquid feeder style 10. Thereby, the 
liquid 1 supplied on Substrate P forms the immersion field AR 2 of the range [ at least ] larger than 
the projection field AR 1 on Substrate P. 
[0060] 

In this operation gestalt, in case a liquid 1 is supplied from the scanning direction both sides of the 
projection field AR 1 to Substrate P, a control unit CONT controls liquid supply actuation of the 1st 
and 2nd liquid feed zones 1 1 and 12 of the liquid feeder style 10, and sets up it about a scanning 
direction. [ than the liquid amount of supply which supplies the liquid amount of supply per / which 
is supplied from this side of the projection field AR 1 / unit time amount in the opposite side ] 
[ more ] When carrying out exposure processing, moving Substrate P in the direction of +X, for 
example, a control unit CONT As opposed to the projection field AR 1 the amount of liquids from 
the -X side (namely, feed hopper 13 A) + Make [ more ] it than the amount of liquids from the X side 
(namely, feed hopper 14A), and on the other hand, when carrying out exposure processing, moving 
Substrate P in the direction of -X, make [ more ] the amount of liquids from the +X side to the 
projection field AR 1 than the amount of liquids from the -X side. 
[0061] 

Moreover, a control unit CONT controls the 1st and 2nd liquid stripping sections 33 and 34 of the 
liquid recovery device 30, and performs liquid recovery actuation on Substrate P in parallel to supply 
actuation of the liquid 1 by the liquid feeder style 10. Thereby, the liquids 1 on the substrate P which 
flows outside to the projection field AR 1 from the feed hoppers 13A and 14A of the 1st and 2nd 
feed zone material 13 and 14 are collected from the recovery openings 31 A and 32 A of the 1st and 
2nd stripping section material 33 and 34. Thus, the liquid recovery device 30 collects the liquids 1 on 
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Substrate P with the recovery openings 3 1 A and 32 A prepared so that the projection field AR 1 may 

be surrounded. 

[0062] 

Here, a control unit CONT can also take the migration conditions of Substrate P into consideration, 
and can choose and determine immersion conditions. For example, when carrying out scan exposure, 
moving Substrate P and the film member SP of Substrate P has lyophilic to the liquid 1, also by 
supplying a liquid 1 only from scanning direction one side, on Substrate P, a liquid 1 is damp good, 
spreads, and can form the immersion field AR 2 smoothly. For example, when carrying out 
immersion exposure, moving Substrate P in the direction of +X, it was able to be said that the liquid 
feeder style 10 supplied a liquid 1 from the 1st feed zone material 13, and suspended the liquid 
supply from the 2nd feed zone material 14, or made the liquid amount of supply from the 2nd feed 
zone material 14 fewer than the liquid amount of supply from the 1st feed zone material 13. On the 
other hand, when the film member SP of Substrate P has liquid repellance to the liquid 1, the 
immersion field AR 2 can be smoothly formed by supplying a liquid 1 from scanning direction both 
sides. 
[0063] 

Moreover, a control unit CONT determines immersion conditions according to a rate or acceleration 
concerning [ a control unit CONT ] X shaft orientations (scanning direction) of Substrate P 
according to the migration conditions of Substrate P. For example, if the scan speed (or acceleration) 
of Substrate P is high-speed, a control unit CONT will increase the liquid recovery force on 
Substrate P while increasing the liquid amount of supply to Substrate P. On the other hand, if the 
scan speed (or acceleration) of Substrate P is a low speed comparatively, even if control units CONT 
decrease in number the liquid amount of supply to Substrate P and reduce the liquid recovery force 
on Substrate P, they can form the immersion field AR 2 smoothly. 
[0064] 

Moreover, since it becomes easy to produce exfoliation of a liquid 1 when the scan speed (or 
acceleration) of Substrate P accelerates, the liquid feeder style 10 can be set as the location which 
left the supply location from the projection field AR 1 of projection optics PL, can enlarge the 
immersion field AR 2, and can suppress generating of exfoliation while it makes [ many ] the liquid 
amount of supply per unit time amount. Since similarly it is hard coming to collect the liquid 1 on 
Substrate P as the scan speed (or acceleration) of Substrate P accelerates While increasing the liquid 
recovery force by the liquid recovery device 30, a liquid 1 is smoothly recoverable by setting this 
recovery location as the location distant from the projection field AR 1 of projection optics PL, and 
collecting liquids 1 in the location where the vigor of the flow of a liquid 1 was reduced. 
[0065] 

Furthermore, even if a control unit CONT responds in the migration direction of the substrate P 
including the scanning direction (X shaft orientations) and the step migration direction (Y shaft 
orientations) of Substrate P, it determines immersion conditions. For example, in case Substrate P 
carries out step migration at Y shaft orientations, compared with the time of a halt or scan exposure, 
the liquid amount of supply is reduced for the liquid recovery actuation by the liquid feeder style 10. 
Or control of making [ many ] the amount of liquid recovery from the stripping section material 3 1 
and 32 which is in the direction side of Y to the projection field AR 1 among two or more stripping 
section material 31 and 32 arranged so that the projection field AR 1 may be surrounded is possible 
for a control unit CONT. 
[0066] 

Moreover, a control unit CONT can also change the configuration of the liquid feed hoppers 13A 
and 14A which are one of the immersion conditions, and the configuration of the liquid recovery 
openings 31 A and 32 A according to the film member SP. With the above-mentioned operation 
gestalt, although a feed hopper or recovery opening can be changed by driving the shutter member 
42 between the slit configuration (the shape of an abbreviation square) where width of face is wide, 
and the slit configuration (the shape of a rectangle) where width of face is narrow, for example, 
according to the film member SP, various configurations, such as making it the shape of a circle 
configuration, elliptical, or a polygon, are chosen, and the configuration of a feed hopper and 
recovery opening is determined. 
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[0067] 

By the way, as mentioned above, the aligner EX of this operation gestalt can change the pure water 
which is the 1st liquid, and the fluorine system oil which is the 2nd liquid, and can supply it on 
Substrate P. A control unit CONT changes the liquid 1 supplied on Substrate P according to the film 
member SP of the substrate P by which exposure processing should be carried out. For example, 
when the film member SP is what is easy to melt into pure water, such as amine system matter, it is 
desirable to use fluorine system oil as a liquid 1 for immersion exposure. Therefore, if the 
information about the film member SP is inputted through an input unit 60, a control unit CONT will 
control the liquid feeder style 10, and will choose the liquid 1 supplied to Substrate P. And a control 
unit CONT determines immersion conditions according to the liquid 1 to be used. 
[0068] 

The relation between the compatibility of this film member SP and liquid (2nd liquid) 1 and the 
immersion conditions corresponding to that compatibility is also memorized by Storage MRY. A 
control unit CONT determines immersion conditions including the amount of liquid supply / 
recovery, or liquid supply / recovery location according to the substrate P (film member SP) by 
which exposure processing should be carried out. 
[0069] 

In addition, when changing the liquid 1 supplied on Substrate P according to the above-mentioned 
film member SP, the immersion conditions in the case of using the combination for the combination 
list of the suitable liquid kind for the film member SP and its film member SP can be saved at 
Storage MRY. By carrying out like this, if the operator of an aligner selects the film member SP 
(input), immersion conditions including a liquid kind will be determined automatically. That is, 
selection of a liquid kind can also be regarded as one of the immersion conditions. In addition, the 
ingredient of a photoresist, the manufacture Lord, a lot number, etc. can be made to memorize as a 
film member SP. 
[0070] 

Moreover, immersion conditions may be changed according to the material property of the liquid 1 
supplied on Substrate P. For example, in being the liquid with which a liquid 1 tends to volatilize, it 
makes [ many ] the liquid amount of supply per unit time amount. Thereby, even if it is the liquid 1 
which is easy to volatilize, the immersion field AR 2 can be formed smoothly. Moreover, since it is 
removed from on Substrate P by volatilizing in the case of the liquid 1 which is easy to volatilize, the 
liquid recovery force can also be reduced, for example. That is, a control unit CONT can adjust 
immersion conditions according to volatility among the material properties of the liquid 1 supplied 
on Substrate P. 
[0071] 

Moreover, when the viscosity of the liquid 1 supplied on Substrate P is high, as it said that substrate 
holding power by the substrate holder for example, to the substrate P was enlarged, as for a control 
unit CONT, according to viscosity, immersion exposure conditions can be adjusted among the 
material properties of a liquid 1 . That is, when the viscosity of a liquid 1 was high and scan exposure 
is carried out, the case where the phenomenon in which Substrate P is pulled by the liquid 1 
according to the viscosity of a liquid 1 arises can be considered, and un-arranging [ from which the 
location of Substrate P shifts to a substrate holder during exposure by this ] may arise. Therefore, a 
control unit CONT adjusts the holding power of the substrate P by the substrate holder according to 
the viscosity of a liquid 1 . When it is the thing of a configuration of that a substrate holder carries out 
vacuum adsorption maintenance of the substrate P through a vacuum adsorption hole, specifically, a 
control unit CONT increases the vacuum adsorption power over Substrate P. On the other hand, 
since possibility that the location of Substrate P will shift during scan exposure becomes low when 
the viscosity of a liquid 1 is low, control of reducing the vacuum adsorption power over Substrate P 
in consideration of the curvature of Substrate P is possible for a control unit CONT. 
[0072] 

Furthermore, since the specific heat of a liquid 1 also changes when a liquid 1 changes, the quantity 
of light of the exposure light EL can be adjusted, or the focal location and inclination of Substrate P 
can be controlled in consideration of refractive-index change of the liquid 1 accompanying the 
temperature change of a liquid 1 . For example, it was able to be said that the focal location detection 
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result by the focal detection system 4 was amended. 
[0073] 

Moreover, since the pressure exerted on Substrate P also changes a liquid 1 when the compatibility 
(contact angle) of a liquid 1 and the film member SP changes, a liquid 1 can also take into 
consideration the pressure variation exerted on Substrate P, and can also control the focal location 
and inclination of Substrate P. 
[0074] 

Moreover, it is possible by changing a liquid 1 that the image formation property of the image 
through projection optics PL and a liquid 1 changes. In this case, a control unit CONT can amend 
change of the image formation property by what the liquid 1 changed by driving the image formation 
property control unit 3 based on the material property and optical property of a liquid 1 which are 
memorized beforehand to Storage MRY. Furthermore, a control device CONT is adjusting the 
location of Z shaft orientations of the substrate stage PST, and the posture of thetaX and the direction 
of thetaY. The front face of Substrate P can be doubled with the image surface location which 
changed with modification of a liquid 1 . 
[0075] 

The map data memorized by Store MRY can be updated at any time. That is, what is necessary is to 
experiment about this new film member SP and new liquid 1, to create said map data, and just to 
update the map data memorized by Store MRY, when exposing the substrate P which has the film 
member SP of a further different class, or when using the liquid 1 of a new class. Moreover, renewal 
of map data can also be carried out from a remote place to Aligner EX (storage MRY) through the 
communication device containing the Internet. 
[0076] 

In addition, although the liquid feeder style 10 can supply two kinds of liquids according to the film 
member SP, it may be a configuration which supplies only one kind of liquid, and may enable it to 
supply three or more kinds of liquids in an above-mentioned operation gestalt. 
[0077] 

Moreover, in an above-mentioned operation gestalt, although the relation between the compatibility 
of the film member SP and a liquid 1 and the immersion conditions corresponding to the 
compatibility is memorized to Storage MRY When the class of film member SP to be used and the 
class of liquid 1 to be used are known beforehand, the relation between the film member SP and 
immersion conditions is memorized to Storage MRY, and immersion conditions may be made to be 
determined immediately from the information on the film member SP chosen by the operator etc. 
(input). 
[0078] 

Moreover, although he is trying to also take into consideration the migration conditions (for 
example, both both [ a rate acceleration, or / its ] P in scan exposure) of Substrate P in the above- 
mentioned operation gestalt when determining immersion conditions according to the contact angle 
(compatibility) of the film member SP and a liquid 1 You may make it determine the migration 
conditions (for example, both both [ a rate, acceleration, or / its ] P in scan exposure) of Substrate P 
based on the contact angle (compatibility) of the film member SP and a liquid 1. For example, when 
the compatibility over the liquid 1 of the film member SP is comparatively high, the rate and 
acceleration of Substrate P in scan exposure are enlarged. Since a liquid 1 is damp and tends to 
spread on Substrate P when the compatibility of the film member SP and a liquid 1 is comparatively 
high, even if it enlarges the rate and acceleration of Substrate P, the immersion field AR 2 can be 
formed smoothly. On the contrary, when the compatibility over the liquid 1 of the film member SP is 
comparatively low, the rate and acceleration of Substrate P in scan exposure are made small. It is 
because a liquid 1 is damp and cannot spread easily on Substrate P, when the compatibility over the 
liquid 1 of the film member SP is comparatively low, so exfoliation of a liquid 1 etc. may arise and 
between projection optics PL and Substrates P may fully be unable to be filled with a liquid 1, if the 
rate and acceleration of Substrate P are enlarged too much. 
[0079] 

Moreover, the migration conditions of Substrate P can also be determined based on the immersion 
conditions determined according to the film member SP. for example, the thing for which the scan 
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speed of Substrate P and acceleration are made small when the liquid recovery force of the liquid 
recovery device 30 determined according to the film member SP is small ~ exfoliation and leakage 
of a liquid 1 can be prevented. 
[0080] 

Moreover, although it is the configuration of searching for beforehand the contact angle 
(compatibility) of the film member SP and a liquid 1 by experiment etc., and memorizing the 
immersion conditions corresponding to this contact angle searched for to Storage MRY with the 
above-mentioned operation gestalt It measures with the metering device in which the compatibility 
of the film member SP and liquid 1 which are formed in the liquid contact surface on Substrate P 
was prepared by Aligner EX, and you may make it determine immersion conditions before exposure 
processing based on this measurement result. 
[0081] 

Drawing 6 is the mimetic diagram showing the metering device (measurement means) 70 which 
measures the compatibility of the film member SP and a liquid 1 . In this operation gestalt, the 
metering device 70 is formed on the conveyance path of Substrate P. The metering device 70 is 
equipped with the dropping section 72 which can trickle the drop of a liquid 1 into the substrate P 
front face currently held at the hand 71 for loaders which constitutes a part of substrate transfer 
system, and the detection section 73 which can detect the drop of a liquid 1 in drawing 6 (a). The 
hand 71 for loaders loads the substrate P by which exposure processing should be carried out to the 
substrate stage PST. The hand 71 for loaders is pivotable where Substrate P is held by the rotation 
mechanical component 74 which rotates the hand 71 for loaders to shaft orientations. The drive of 
this rotation mechanical component 74 is controlled by the control unit CONT. Moreover, the 
detection section 73 outputs the detection signal of a drop to a control unit CONT. 
[0082] 

In case the compatibility (contact angle) of the film member SP and a liquid 1 is measured, after the 
hand 71 for loaders has held Substrate P horizontally, the drop of a liquid 1 is dropped from the 
dropping section 72 to the film member SP of this substrate P. When the drop of a liquid 1 is 
arranged on the film member SP of Substrate P, the held substrate P is made to incline by rotating in 
the direction which shows the hand 71 for loaders by the arrow head r in drawing 6 . As Substrate P 
is made to incline, and shown in drawing 6 (b), it falls so that a liquid 1 may roll from a substrate P 
(film member SP) front face. The liquid 1 which fell is detected by the detection section 73. The 
detection signal of the detection section 73 is outputted to a control unit CONT, and a control unit 
CONT asks for theta from the amount of drives of the rotation mechanical component 74 whenever 
[ tilt-angle / of the substrate P at this time ] (fall angle). The fall angle theta is an include angle from 
which the drop of the liquid 1 of the film member SP front face of Substrate P rolls and falls, when 
Substrate P is leaned to a horizontal plane. This fall angle theta is equivalent to the contact angle of 
the liquid 1 to the film member SP. For example, when small, the fall angle theta is liquid repellance 
to a liquid 1, and the contact angle of the angle of the film member SP is large. Therefore, a control 
unit CONT can search for the contact angle of the liquid 1 to the film member SP by searching for 
this fall angle theta. A control unit CONT sets up immersion conditions based on the contact angle 
measured with the metering device 70, and performs immersion exposure to the substrate P loaded 
on the substrate stage PST by the hand 71 for loaders. 
[0083] 

In addition, although a change of a liquid supply location and a liquid recovery location is made with 
this operation gestalt by forming a sliding mechanism in each of the feed zone material 13 and 14 
and the stripping section material 31 and 32, and driving a sliding mechanism as explained with 
reference to drawing 3 A part of feed zone material and stripping section material are constituted 
from a flexible tube 80, and you may make it change that supply location and a recovery location by 
bending this tube 80, as shown in drawing 7 (a) and (b) as shown in drawing 7 . 
[0084] 

In addition, the aligner EX in the above-mentioned operation gestalt changes pure water and fluorine 
system oil as a liquid 1 , and although it is usable, pure water has an advantage without the bad 
influence to a photoresist, an optical element (lens), etc. on Substrate P while being able to obtain in 
large quantities easily by a semi-conductor plant etc. Moreover, since the content of an impurity is 
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very low, pure water can also expect the operation which washes the front face of Substrate P, and 
the front face of an optical element established in the apical surface of projection optics PL, while 
not having a bad influence to an environment. 
[0085] 

And since the refractive index n of the pure water(water) to the exposure light EL whose wavelength 
is about 193nm is about 1.44, when ArF excimer laser light (wavelength of 193nm) is used as the 
light source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., about 
134nm, and high resolution is obtained. Furthermore, when what is necessary is just to be able to 
secure the depth of focus comparable as the case where it is used in air since the depth of focus is 
expanded [ be / it / under / air / comparing ] to about n times, i.e., about 1.44 times, it can make the 
numerical aperture of projection optics PL increase more, and its resolution improves also at this 
point. 
[0086] 

With this operation gestalt, the optical element 2 is attached at the tip of projection optics PL, and 
this lens can perform the optical property of projection optics PL, for example, adjustment of 
aberration (spherical aberration, comatic aberration, etc.). In addition, as an optical element attached 
at the tip of projection optics PL, you may be the optical plate used for adjustment of the optical 
property of projection optics PL. Or you may be the plane-parallel plate which can penetrate the 
exposure light EL. 
[0087] 

The optical element in contact with a liquid 1 by considering as a plane-parallel plate cheaper than a 
lens Even if the matter (for example, silicon system organic substance etc.) to which the permeability 
of projection optics PL, the illuminance of the exposure light EL on Substrate P, and the 
homogeneity of illumination distribution are reduced in the time of conveyance of Aligner EX, 
assembly, and adjustment etc. adheres to the plane-parallel plate There is an advantage that the 
exchange cost becomes low compared with the case where the optical element in contact with a 
liquid 1 is used as a lens that what is necessary is just to exchange the plane-parallel plate just before 
supplying a liquid 1 . Namely, although it is necessary to exchange the optical element periodically 
since the front face of the optical element which originates in adhesion of the impurity in the 
scattering particle generated from a resist by the exposure of the exposure light EL or a liquid 1 etc., 
and contacts a liquid 1 becomes dirty By using this optical element as a cheap plane-parallel plate, 
compared with a lens, the cost of a substitute part can be low, and can shorten time amount which 
exchange takes, and the rise of a maintenance cost (running cost) and the fall of a throughput can be 
suppressed. 
[0088] 

In addition, when the pressure between the optical elements at the tip of projection optics PL and 
Substrates P which are produced by the flow of a liquid 1 is large, the optical element may not be 
made exchangeable, but you may fix strongly so that an optical element may not move with the 
pressure. 
[0089] 

In addition, with this operation gestalt, although it is the configuration currently filled with the liquid 
1 between projection optics PL and a substrate P front face, it may be the configuration of filling a 
liquid 1 where the cover glass which consists of a plane-parallel plate is attached in the front face of 
Substrate P, for example. 
[0090] 

When the light source of for example, the exposure light EL is F2 laser, since this F2 laser beam 
does not penetrate water, it is on the other hand, desirable that they are fluorine system fluids, such 
as the above-mentioned fluorine system oil which can penetrate F2 laser beam as a liquid 1. In this 
case, into the part in contact with a liquid 1, it lyophilic— ization-processes by forming a thin film by 
the matter of the polar small molecular structure containing a fluorine. Moreover, if it considers as a 
liquid 1, there is permeability over the exposure light EL, a refractive index is high as much as 
possible, and it is also possible to use a stable thing (for example, cedar oil) to the photoresist applied 
to projection optics PL and a substrate P front face. Also in this case, surface treatment is performed 
according to the polarity of the liquid 1 to be used. 
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[0091] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor 
wafer for semiconductor device manufacture but the glass substrate for display devices, the mask 
used with the ceramic wafer for the thin film magnetic heads or an aligner or the original edition 
(synthetic quartz, silicon wafer) of a reticle, etc. is applied. 
[0092] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still 
Mask M and Substrate P other than the scanning aligner (scanning stepper) of step - which carries 
out the synchronized drive of Mask M and the substrate P, and carries out scan exposure of the 
pattern of Mask M as an aligner EX, and - scanning method, and carries out step migration of the 
substrate P one by one. Moreover, this invention can apply at least two patterns also to the aligner of 
step - imprinted in piles partially and - SUTITCHI method on Substrate P. 
[0093] 

Moreover, this invention is applicable also to the aligner of the twin stage mold currently indicated 
by JP,10-163099,A, JP, 10-2 14783, A, the ** table No. 505958 [ 2000 to ] official report, etc. 
[0094] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture 
which exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for 
manufacturing an aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask 
for the object for liquid crystal display component manufacture, or display manufacture, etc. widely. 
[0095] 

When using a linear motor (USP5,623,853 or USP5,528,1 18 reference) for the substrate stage PST 
and a mask stage MST, whichever of the magnetic levitation mold using the air surfacing mold and 
the Lorentz force, or the reactance force which air bearing was used may be used. Moreover, the type 
which moves along with a guide is sufficient as each stages PST and MST, and they may be guide 
loess types which do not prepare a guide. 
[0096] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and 
the armature unit which has arranged the coil to two dimensions are made to counter as a drive of 
each stages PST and MST, and drives each stages PST and MST according to electromagnetic force 
may be used. In this case, what is necessary is to connect either of a magnet unit and an armature 
unit to Stages PST and MST, and just to establish another side of a magnet unit and an armature unit 
in the migration side side of Stages PST and MST. 
[0097] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to 
the floor (earth) using a frame member as indicated by JP,8-166475,A (USP5,528,1 18), so that it 
may not get across to projection optics PL. 
[0098] 

The reaction force generated by migration of a mask stage MST may be mechanically missed to the 
floor (earth) using a frame member as indicated by JP,8-330224,A (US S/N 08/416,558), so that it 
may not get across to projection optics PL. 
[0099] 

as mentioned above, the aligner EX of this application operation gestalt — this application ~ it is 
manufactured by assembling the various subsystems containing each component mentioned to the 
claim so that a predetermined mechanical precision, electric precision, and optical precision may be 
maintained. In order to secure these various precision, before and after this assembly, adjustment for 
attaining electric precision is performed about the adjustment for attaining mechanical precision 
about the adjustment for attaining optical precision about various optical system, and various 
mechanical systems, and various electric systems. Like the assembler from various subsystems to an 
aligner, the mechanical connections between [ various ] subsystems, wiring connection of an 
electrical circuit, piping connection of an atmospheric-pressure circuit, etc. are included. It cannot be 
overemphasized that it is in the front like the assembler from these various subsystems to an aligner 
like the assembler of each subsystem each. If it ends like the assembler to the aligner of various 
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subsystems, comprehensive adjustment will be performed and the various precision as the whole 
aligner will be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the 
clean room where temperature, an air cleanliness class, etc. were managed. 
[0100] 

As micro devices, such as a semiconductor device, are shown in drawing 8 With the aligner EX of 
step 201 which performs the function and engine-performance design of a micro device, step 202 
which manufactures the mask (reticle) based on this design step, step 203 which manufactures the 
substrate which is the base material of a device, and the operation gestalt mentioned above It is 
manufactured through the exposure processing step 204 which exposes the pattern of a mask to a 
substrate, the device assembly step (a dicing process, a bonding process, and a package process are 
included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0101] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this 
invention. 

[Drawing 2] It is the top view showing the example of arrangement of the liquid feeder style in the 
operation gestalt of this invention, and a liquid recovery device. 

[Drawing 3] It is the sectional view showing 1 operation gestalt of feed zone material and stripping 
section material. 

[Drawing 4] It is a mimetic diagram for explaining signs that a liquid supply location and a liquid 
recovery location change. 

[Drawing 5] It is the block diagram showing an example of the control system in the operation 
gestalt of this invention. 

[Drawing 6] It is the outline block diagram showing 1 operation gestalt of a measurement means. 
[Drawing 7] It is the sectional view showing 1 operation gestalt of feed zone material and stripping 
section material. 

[Drawing 8] It is the flow chart Fig. showing an example of the production process of the 
semiconductor device in the operation gestalt of this invention. 
[Description of Notations] 
[0102] 

1 [ 15 16 / 31 A, 32A / - A projection field, AR2 / - An immersion field, CONT / - Control unit / 
EX / - A substrate, PL / -- Projection optics, SP / - Film member / -- An aligner, MRY -- Storage 
P / — Recovery opening (recovery location), 70 ~ A metering device (measurement means), AR1 / 
The pipe line 30 ~ Liquid recovery device ] — A liquid, 10 - A liquid feeder style, 13 A, 14A — Feed 
hopper (supply location) 

[Translation done.] 
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recovery location change. 

[Drawing 5] It is the block diagram showing an example of the control system in the operation 
gestalt of this invention. 
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section material. 
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semiconductor device in the operation gestalt of this invention. 
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©ZXf-y 5 2 6Blt5:(!:l:J:0, ZXf-'^5 2 C« j$ ^ til ^ -5 SS P 0 Z i 
^|fill:*»t5ttl ( 7 * - # x & B ) . 9 X , 0 Y*|fiil:^tf sttllSlfilit^. "T 

"5<0»^K:*^^T»ffL, SfiP(D7^-^JXfil < Z ffi ■ ) Rtf<££4;ft£8lilt3?LTX 
fiP^SI ( B % fi ) ^gf)tf*PLRr;i6^i^^bTf^^n5^Bf:&t)t^^ 

o 

[ 0 0 2 5 ] 

IfiXf-y P ST ( Z X ? - 5? 5 2 ) ± K « . S S P ^ i tJ <fc 5 I: i I!) ^ U - h 5 7 

if t Lt^s. cct. sfipcxy y tsi^i/ - h 5 7 tcraica 1 ~ 2 10 

P L © T C 8? ft 1 f«Kft5CiA5tt5. 
[ 0 0 2 6 ] 

& „ m&mi&mffi i o a . 1 © as # < *se * ) £i£mBjfji&jgii£##i:*sa$i 1 & # ?g 

2 # ft & g& 1 2 £ . W, 2 V>mW ( 7 v m % * -f ^ ) £i£ffiWfli&?g3?l2t#:ftl&S&2 1 R 
tf!4S*ft^3 2 2 t, ?g 1 8£ # ft & SB 1 lRtfSg3S£#ft*ag|$2 1 C tt tt S *l . ?§ 1 20 
« 8£ # & fg 2 <7> f£ (7<yf © 5 « H f - J S IK L - £ <£> 31 

« b £ ^ # 1 & a « p ± k ft & T 3 sg 1 §2 « j& 1 5 t . 2 *g # ft sb 1 2 & # sg 4 as # 

tt$&g|52 2{C^^$n. W, \ nmW- ( * > R .tf Ml 2 CD ig # (77$*t-f;H 0> 3 % <r> 
f n^-JJI«l, u©iJi!Lfcig«: 1 fS«P±Ctti^t-S^2ffi^^ 1 6 £: £ W b 

[ 0 0 2 7 ] 

S2tt^ft«^ti«l 0;&tfi£#|§!)RJ3Hg3 0 ©tISiSfStf 0 1 R 

^ @ 2 l: S T J: 5 C , miBH'g^l 5 te . Ml 1 # ft & SB 1 lRtff§3$t#:ft;&gP2 ltf) 

^-rn*^-^^6,itm$tiit^^ 1 sft^f 1 9 £ ii t *s o , coms 1 9 

tf> - S SB tt ® 1 7. 1 8 6^LT* 1 ftftttlgffi 1 l]£tfSg3?|£#:ftii6gB2 30 
C»8SnTtv5. - 7j , ft$SSl9<Z>ft!lSSSgB«:. aS©»tf 1 3 Bf jt-lT«i©I 

1 ft *& SB # 1 3<D*rtl^tazmimtsnT^Z>. ^t©ll ft^Stt 1 SttYWi^ftK^^ 
T'ffiiSnx^O, ^ <D ft □ 1 3A«««P©«II:iSlttTifi»i*Tl»5. # #1 SS J£ 
Sg £ 33 (,> T . Sg 1 ft IS SB *t 1 3tt50lA/T?i!I4nTt»S. * L T . £ *l <=> Sg 1 ft SB 

«i3«, Ytt^ifij ss¥jisitt5xu7 htt ( m & « ) K IS £ £ n 

S^3EflPL©Sf®«iAR 1 lCSI,TtSJ|6|-Ji (-XfflJ) CR(t6ftTH5. 
[ 0 0 2 8 ] 

; . * 1 7 . 1 8ttt#l 7A. 1 8 AiJifn^nSltenT*!), #1 7A, 1 8 A © » 

BHiSiCONTCSIiS aSSICONTli. # 1 7 A . 1 8 A £ & o T . 

f 1 7£Hftf5ttfel:f 1 SlIftfiMSl 1 flitSItlCiO. 40 

SlStftftgail lA^SBlfflSft < f£ * ) £ W 1 7 , tt « « 1 9 . R ?g 1 ft *S SB # 1 
3t*l/T#«Pl 3A±08*Pil:ft»T5. - ^ . MWSiCONTIi. # 1 7 A 
; 1 8 A £ & o T , f 1 8SB«tSttt>l:f 1 76HII, Sg3i8t#ft3&gB2 1£lfK 
ftTSCtfcJ:?). ^ 3 tft^JSS 2 1 <=> |g 2 © ?g # (7y***-f £^18. ft 

« 1 9. 35*ltftSP 1 3A«fc0S1SPJit«i|g-r-5. 

[ 0 0 2 9 ] 

^ 2Ef ^ 1 6tt, $ 2 <t ft ffi 1 2 R t^i 4 I«:«jaS8 2 2 O t> f n*- J*^ 1 

tircm& i $sitii-rstt^ i g2 5 siat^d. z.<n&m i g z 5©-ias8fif 2 3. 

2 4f^UT^2i*«^S51 2Ry^4«ftiJSa!2 2cD^-n^*Xfc:&^£ftT^-5. 

~ # > ft£W2 5©ffi33gB«:, SIS©»lSfl4B€^L,t«S©g2iM85tJl4©* 50 
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fti:tt«*tiT^e. &&<Dm2&&atti4\*Ymi3ft\z&/u'vmmt<tiT&o* 

*©ftftP 1 4 A6SfiP©«Bl:ifi«Stt^6. »2«j»«»14tt, fg 1 « SS g& *t 

1 3 H » , 50iA-CEiSilT^S. * IT. itl6*2ft»8#l 4afiK<H«AR 
lfc*H>T**#rtJtt3Sr« ( + X fflij ) l:Rtt6ftT^4. 

[ 0 0 3 0 ] 

g 2 3 , 2 4 £ # 2 3 A , 2 4 A^^tlf tlSIt 6nTJ5 0 , #2 3 A, 2 4 A <7> ft 
ffttlH»SlCONTl:«»SnS B ©Jffll^MCONT^, # 2 3 A , 2 4 A £ o T , 
f 2 3^M^T^<hi^tc^2 4 £ IB g L , M2«ftftJggBl 2£IgSi-r<5;i<bfc£9, 
)B2K#fttt«l 2»6RlOK# ( tt * ) 23, ftgf 2 5, &tfaS2«#«J»l 

4**LTft»P 1 4 A«kO«fiP±f:ftiet*. - * , «W««CONT«, # 2 3 A io 
. 2 4 A £ ^ T , S2 4^^ft-r^<i:i: 5 b^S2 3^KSb, Sl4J£ft:{ftS&j82 2£tt 

»t*:ti:j:o, m 4 m#w&m 2 2 & $ m 2 <Di&» (7 v mm*-f )i) 2 4 . m 

tt « 2 5, Rtfjg2tt3&£&ttl 4*4MxT«l&n 1 4 Ai O « P lt*»t« . 
[ 0 0 3 1 ] 

±IBI 1 -!4©&«#ft»S6 1 1 , 12, 2 1, 2 2 0^tl^n«, ffi* 1 

^>^>^,R^sajE#>y^^{i^T^o> :n^*s*ftfe9i 1, 12, 21, 22 
©«#ft«»ffttlI»SStCONTK:J:t)«|f*ft, «l»S«CONTtt, 
11. 12, 2 1, 2 2 fc±4»«P±l:»t4#ftl»B*fcOOj([#J{|SIttn*ft 
ffiubT»jipIiT^6 e * , « « * ft «& » 1 1 • 12. 2 1, 2 2©*n-entttt# 

# 1 SSSPJ:i:ft8t5J:5l:ft^T^5. 
[ 0 0 3 2 ] 

<d ^ o \z . m&mi&mm 1 0 « , sa«*i 5, 1 6 * o t , « & « c ^ :t » 2 a 

> 0«SB3Kffl©««:i SlR»l:ttMt5fci?)<Z)«ft«|&ft^SfT^. b T , H 2 I: 
S "T J: 3 fc: , K# 1 **&snfciSSl«AR 2ttS«««AR 1 S*tf.k'5K:X*P± 
(O — *fc»*E;£nS. ffi#ft)»««llO». a ft O * 1 . «2«$&g?M 1 3, 1 4©ftft 
□ 1 3A, 1 4 A©f tlf tl<fc 0, S^^l^AR 1(Z)^«T**#1 ^ 1^ P# I: T -5 o 

[ 0 0 3 3 ] 

T Z> * m*\Z. i*3CEL3»JArFXt'>Tl/--tf)67?*oTt»aaflriT»5. £ , 30 
*E*tt38^«<0jW» ( g « , h«, i ffi ) RtfKr FXti/Yl/-if)t («I 2 4 8 nm 
) ^tf>il^^3te (D-UV3t) t>3SpJtT$)6o gSfc, tliett^lRPL©^*®^^*^ 

2 a©Sfftffii:S#i $j5f$ts:t^tt5, "T * % , $Hlill:^^T«)K 
** J F20K*ji*I2 a t©S»tt««lfi5^8# (*) 1 ^ t 5 J: 5 l: I T ^ S 

, 3t**T2 0«!#8»I2 at«#l t'o*ftt*K<, 3fc¥* : F2W:;fc£©«fattat 
iffS^H^T&oTfcJ:^,, ^ fc3t**f 2 OjSft»ttI2 a l:fi*ft < S *Ht ) #L 31 £ S£ 

[ 0 0 3 4 ] 

«#@JR«I3 0UlfiP±O«*l*gliRt-5t,©T*oT, »«P©SIfcj6SL 40 

TBE^$nfclHliKP3 1A, 3 2 AtST<5«R©»K S2g«S«3 1» 3 2 £ , £ 

to!Bl*JS2|giR«B**3 1, 3 2 ©f nf ni: leliRf 3 3 A, 3 4A£^LT««Snjfc 

»l,»2«#|5liRSB3 3, 3 4 tSI^.t^5. @«f 3 3 AttSftOOS 1 |HiR«#3 

i©t ftfni:»asn, 0iRf3 4At)«t0i2[Hiiixa»3 2o^n€n^ss$n 

T 0> 5 *« , B 2Tttt©B*t-»t*LT^*. »&<7)Sgl[e|iKg&tt3 1 tt , & I£ ® *gt 
AR 1 ©-XIC^^T, KRIttCfilSntfeO, ^^>tHlxRP3 1A$S«P^^® 
K r&I < <fc 3 SH g a tl T l> * o * . *Sc<0*20JR«»3 2tt, &1*S«AR2<E>+X 
« 45 ^ T . RRHtttElSntfeO, f(Ol5liRP32A$SSPa)gIl:fp]<J:^l: 
SB g £ tl T V> £ e f IT, :neSSOl 1 , S 2 0iRStt 3 1 , 3 2tt, 

10O*l % »2ttl&»»13, 14. Rtf8»l«AR16J!)B»i5l:EISnT 50 
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[ 0 0 3 5 ] 

mi. m 2 mftmw^ 3 3 , 3 4 «m #>yf Rzfmucr^m^ 

l*iR*'r*^>^«fe«|^T*5-0, Jt«P±©K!#l t8l, R2B«att3 1, 3 2 
, R^IiIiR^33A, 3 4 A ^ L t (el W t ^ e ftl, ft2fi£f£[H]iKg&3 3, 3 4 <£> # 
BRftfPBUmiglCONTl:.!; OiBflS il, «»8f CONTHI 1 , ft 2 fl£ # [hJ *K SB 
3 3, 3 4 ^i**ttKrn*fcO<o«*|iIiR* ( B JR * ) ^ SI f ^1 IS T' -5 o ftl, ft 2 
« #S SB 1 3 , 1 4 0ft«P*6«8P±l:ft«*ftfc*#m» S»)IE*»PL<0*» 

as ()t*«?2) ©TJIBtiSP toilllCftiJt^ftiifcftUSfts. s fc, s^® 
«ar i i:»lts i , g2ftft»« i 3 , i 4 <d ft iz m m i, m# i \* * c <d m 1 * io 

ft 2 #S ffi SB tf 1 3 , 1 4 J:0fi»fi8AR 1 l:»LT»Ml:EB$nTlr^» 1 , ft 2 0 
iR«»3 1,3 2OIilJKPcfc0l5liR$ns. 
[ 0 0 3 6 ] 

■ 3B, 3&K^Sr®0T*^§o 03 (a) \z *5 n T , ft 1 IK US 1 

3 >4 , **S5«4 0 *ft«5«4 0©TJl:^^T*ftS»4 0 ll» L T X 7 < H "I t 

X ^ -f H «B *t 4 1 £ , X ^ < F » » 4 1<Z>T*«T?*S#I&P 1 3 A ic K » 6 ft , X ^ 
-f K « *T 4 1 l:^LTXj(5]l:X7< K t S d t 13 ftjfe □ 1 3 AO^t IpJI 

& v- -V y ^ S5 W 4 2 tSftt^S. F B5 » 4 lfttf>"\*y*SB»4 2 0 ^ tf> 

K»§i(:<fcOX7< Hil^n^o -t L T , 03 (b) H^fJ;^!:, X ^ F « » 4 
l ^$ft{f5« 4 o i:Mlt + XJfS][:i»T^utl:<i;0, ftlftn 1 3 AOttt*«+Xll 20 
iz&Wi L * m 3 (c) l: ^ t j: ^ (: , X7< Hai$}4 l 4 0 It - X^i^i 

i:»llt5C tlCcfcD, ft»P 1 3 A©fii^-x«i:g;its 0 £ , S3 (d) \z ^ 
-<r 5 tc , 5/ty*»»4 2#«»p 1 3 A ©rtllllcHi*^ TfHitS : t I: J; 0 , IK ft 
□ 1 3A***<«c5. 
[ 0 0 3 7 ] 

* L T , ft 2 « J& SB « 1 4 * RlgiKStt3 1, fttfft2li!JR8B«3 2<B^ft-e ? ftfc*, 

* 1 «»8*f 13iH*©i«*tLT^5. tfc^ot, *2«JS»»1 4 
P14AOfil^r;^t$$:IlpJlT^0, H . Si , »2|HliRSB«3 1, 3 2 (D 
tnftl ^ <D m iR □ 3 1 A, 3 2 A<7}{£g2fctf*^££^HpIiE-Tr&£o 

[ 0 0 3 8 ] 30 
H 4 tt , ftl, » 2 « « » « 1 3, 1 4(0lft«l|gfii, ft tf ft 1 , ft 2 0 JR « « 3 1 
, 3 2©«*iJRfiI^X5$nS«?^St«aHT»S. a»IICONT«, ftl 
. ft2«J&8B»13* 1 4(Z)t»gf, & ft 1 , »2@iR»#3 1 , 3 2<7)i£W)i£§£ 
KltS^CiO, 04 (a) \z m T J: o \z , ftl, ft 2 IS SB # 1 3 , 1 4 J; S J8 
*«ISfiI$ef )t^^P KDggg^AR 1 i:«btifio*ttSCt^T^§ii%l:, 
ftl, ft 2 [hUR SB 3 1 , 3 2 5R#0JRfit6fi8««A R 1 l:»LT«tut* 

T'^^>o * & , 04 (b) CSf iifc, Hflf^BCONTte, ftl, ft2fttt«#13 
. 1 4^EIISI, itfil, »2 0««»3 l, 3 2Oli8ISIBt5ilti:J:0 
>ftl,ft2«3&gB«13, 1 4HiS«#ft«ttttft«fi*AR 1 l:»LT«tCt 
**T?**t4:fe^,»l.»2lHlJK«»3 1, 3 2CJ:5Sft(5IiRfif^g^HARl 40 
CSlTiS^lt^t^Tt^o ^ L T , ftl, ft 2 {JUS SB # 1 3 , 14KJ:*«#ft»& 
fig, & tf ft 1 , 2 BJRfftt 3 1 , 3 2fc<fc*SKft:iElJRteEte. f nftlSu I T HI 

[ 0 0 3 9 ] 

& K , ±ai/fcl7K81EX$:i^T7X^MO/^->^t^gg)if*PL < hii 

m&AR 2 cd & # 1 ^$tttsfip±{:g»i3ets*ffii:o^Tawrs. 

[ 0 0 4 0 ] 

# «? k ae**jp L o*««(T©xuy htt ( Je » « ) ws®SiARic, ■ 50 
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mmm i Aizi&crc-?*?M<D-8f><Drt?->&tf&&2n, g^ft splc^it, 
vx^Mtf - x jisi <x« + x^isj) tzm m v X- & Wit -a co iz m m V T . x y x ^ - 5 

3*^LTSSP*HX^iai ( X tt - X ;S fa ) \zmm B • V ( 0 tt & U ) T T * 
. f IT. SftP±Ktt«&cOi'3-yhm^a*K5££*lT:fcD, lo©-> 3 yh««^W 
g ft 7 & K , gftPC0X^->£>^i£lHc«t^T;fc<O>'3-;/ Mli*^SPSieil:S 

[ 0 0 4 1 ] 

* , H5i:ityu7?BOi5i:, EStlM R Y Ctt, aSSSftSrfTO fcabroaS 
«*fr!CM-r*f»*<«IB1»*tlT^-6 (aSSftfr^-^^-X) . AflcWKtt. IE* SB 10 
M R Y tt , jS88jt^l;*^TSfiP±OjS«: 1 tjH»t4«#«»II:»**tlT^5 
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dttcfcO. S ft P (fitgBWSP) SICSLT«#lSftffl:int)Ji64*:i4i-f 

% . «g®«AR 2 SR»l:)g«Tf 5. Sfc. «t«»SP*t»«!tt**r-r*«^. 

• 3tOfc*K:l6«PtjfeaEaP»-r*t. aS^l^SftP (filSB^SP) (r*fLTfd^lSr^ 

£ -T < ft 5 a* , s#:i^i$|.<i-5cii:. as*icof«g|co%±*iqi^sc:taiT*# 
s . 

[ 0 0 4 6 ] 

S . fifitf S P«i*fl:i KSLTiltt ( » * tt ) T' & flS^lttig^ltCiin 
tt *» 6 ft ^ O Tf . S?ft:lHltR^«3 0ttaSP (fitSBWSP) ico^^l^it^WIslJRL^ 

r i» . u fc & o t . as*iHiiR^«3 0tt. as^isiiR^ (mft®w.&<Dmmii) . -rft^^ 50. 



( 11 ) 



JP 2005-12194 A 2005.1.13 



[ 0 0 4 7 ] 

L-fcfS. £<Z>ij£#itejfniSa*9-$>-r^. b o T . d©MgB#SP»;;;fcfbT8g{fcl£ 

«SST51S, ttftttttttttlOtt. fi^r B i$.fcoros?«:ft^iif'>a< Life 

. S«P < K tt S P ) 3i®K#bT&# l£&»K^n & 7^ T'£. g ® 

. *#«je«©B»k:fiH-r-6««i«)3fi**«ilWr*C4:*tT?**. 10 
[ 0 0 4 8 ] 

* . 8»»S P**#l K»UT8«tt T? * * « ^ . j& # 1 « « P (m 
SB # S P ) itlftfii(0^tl-){)t, S£#IIHRfi8«t3 0ttS«P ( K ffi # S P ) ± <D Wi 

*i*0«btf6<«c*pjjiBtt*t*s. b & a< o t . «E^miRii 3 0 as # 0 ir # ( 
ci 0 , m&iE\w.mffi3o\*m&i&pimiz\Ei!W.x'ig2>. 

[ 0 0 4 9 ] 

" * , afflglCONTtt, K»«S PlC»t«*#l OjjttftCjStT. * * «■« 81 
#S 1 0cD&#«i&teBRtf?£{*:[51iRt£t8 3 0©*fciaiR«fc«SW«ET*iI£*«T#*. 

MAK. i»«SPl:»t«lt#10***««*tt>«&, IfltttS P«K# 1 C»L 20 
TS^tt ( iff * tt ) Stl/THSCttaaoT. S«P (KSi«S P) ± K i£ # 1 £ « 

\^ fzffi. . z. <nmw i itmntew v \z < < tz z> <d-c , ^Sg3tt5it«)i:lfip & 1 
ifc^ot, m&m&mm 1 o « , f ©i^ft^eissgjt^iiPLogg 

SiARUOSnfcfiilC. t4b*. ^#«fefii©gJ^3tf*PL©SJ^®^AR 
l l:*tt5Si*g< LT, SfSiiiAR2^ic$<i«t5Ctl; < tt3, IfiPS^i 

SSKlbifcBSKSttt 1 <Z>Mffi<n5£±&fflx.2>Z\ £ rt* T # -5 „ fig^#t$&fi:S©iS^»i. 0 3 £ 

# I L T t i L & J; 5 l; , ft J@ # 1 3, 1 4 © * fl: « *J 4 0l:SlTX7-f K « » 4 1 

£ X 5 -f HSttlSin. 
[ 0 0 5 0 ] 30 

* *: . *tfl£l**««#SPK:*fbTSSttt ( » * tt ) * * » ^ . «*JKl«fta£**Sft 

^ © -t? . ±&Ltz&oiz, mftis}wmm30temw.p c gi sb s p ) jiw^^i^tt^w 

II JR b r . 1/ 4 s o T . *)£ # [°1 iR #t 3 0 tt . ^©fl£#[HlK&B£iS:Jg:y£^&PL<Z> 
SKI «AR 1 Ci^fifiC, tftb*, SE^leJiRfi:H©S^3 , e^^PL(DS^®^AR 
1 l:«t5Hi5M< Hfe. SS^l^nttlClHlJRT^^. b j&t o T . ?l£ # 0 JR 88 18 3 
o^fittsx^ - x £ a > /t ^ hfttss. 

[ 0 0 5 1 ] 

■ — 2r , I««s pc»t5t#i oauftjjt^snifi. ISMS pi«<$ i 

Wim®. ( 8 * tt ) Sf LTl>5;il:a50t. « ffi P S P) _hl::«#l&tti|& 

b S£ . C <7) m# 1 \tmtl& & 0 *>-T I,* . Ufc^oT. £©&g&*tSPK:2*bTi£#l£ 40 
« 3& t S <§ ^ IC . St # (ft *S « #1 1 0 tt , *©«E{*ttttttB£&fl$3fe'¥SPL©&l£fHtt 
ARlCfi^fiil;, tfttoft. fi#ftt»ttlO«KX¥9KPL«)jit«M«AR 1 C#t 

[ 0 0 5 2 ] 

£ it , *#l*«ffl|«ttSPK:*fb-C«*tt < St * 14 ) T & -5 HI ^ , ifg # 1 S « P ( HI 
SB S P ) ±-e»*l|£a<g-*>-rv>©T?, &#lH]iR«8&t?l3 0teg«P ( g| g& # S P ) ± © ?|£ 
frl*lHliRb-^e<aSpItett*<*S. b *< 0 T . $E{fc[IIiR«&lli3 0tt. © f£ # 0 JR 
fii^tgJtfSPLfflS^iSiARliOintfifl;. T *> * , 8£#IeI<R&B©& 
gff SPLCggSiAR 1 lC*tt5EI^g<t^Cltl:J;0, ffiflE|HlttM«l3 0M: 
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izftLTMnrz&m-?mftimiR-f?>z.izT'> & & £ ti tz m #■ 1 <Dmn<o^^ n tz 

ttiTBiRtsuiCissfc*, j&g&#s p \z n u mm& s w r & m& 1 £ la « -r -s & 

[ 0 0 5 3 ] 

S £ . HillCONTIi, Mg5«SPlC^-TS^#:i<D«te^(C{Si;T. & # « SS & 

m i o o as # & *g p i 3a. i 4A<Djz$tix.zfim&mw.mm3 o <Dm#mi&a <d* & 2 

3 1 A . 3 2 A£HIt5 u 
[ 0 0 5 4 ] 

W A tf . IS5«S PlcjtttSIf 1 ©gSlA*^t^S^, 1S!«S PBI* 1 IC^L io 

$*ft^P 1 3 A, 1 4 A ^ S < t 5 C t I: <t 0 , S1£P± 

* $ Vfflmte. H3S#JRUTRMlxfc«fc5IC, ft i£ ffi ft 1 3 . 1 4<0xt 'y?S{»4 2 

* & M -T ft « «t H . 
[ 0 0 5 5 ] 

ft & . *#1 *»U»ttS PCJ*UT»*tt ( » * tt ) T & -5 « £f . _k & U «fc 5 fc . % 

ftmiv.m®3o\zmfop (is«s p) -k©*#ifcjfc««jia«ib-*»-rv>. l t ^ o t , 

i£#lHjiK«8t&3 0«. ^©Rfi:@iU!P 3 1 A. 3 2 A ^ * ^ < t 5 C t f t ?. . fl£ # 0 
<R P 3 1 A . 32A**S<T5ItfcJ:0. «# 1 t B« t « B K . 20 
<<&5©f, i£ # El « «t 3 0H:««P±O*fl!ltPljttH«t4::t*«Tr*6. 
[ 0 0 5 6 ] 

- * . K»#SPC#-r*«#l /h 3 Big|$#SPte$t#l(;:*fLT 

£i i£ < » * ft ) StU^SCtCftiOT. SftftJSP 1 3 A, 14A£*#<bT 
i£ # l ^lfiP±l:i^LTt)Ril;SiISEAR 2 *»j«-r*j:t*«-c**. 
[ 0 0 5 7 ] 

* . *#l#«*ttSPl:JtbT>«tt ( * & ) T & -5 ^ . & # 1 g IS P ( M 

» « s p ) ± a m ti mm* 0 -r » <d n . m&mwimm a o tt&&p ( «t « « s p > ±<om 

^15rlHliDILo'^<^:-5Rltgtt^S>2)„ # [§] iR P 3 1 A , 3 2A£;*c#<LT 

. /£t-»®H-e?gfrlS:(HliR-r-2.C<h-C. *«P±03S£frl*R}&tCllIiR-rsCid«T#S 30 

[ 0 0 5 8 ] 

is^ft ( « s& • ia ir s . « & • in <r & b 3£ ) a* ^ tb m tt> , c©ii&«i^fri;Ht5 

ttSStSlMR YICEILT^ < ^ilCtO. MISICONTIt A *J & B 6 0 £ 
^L-TA^$ftfc®^«ia^ft2.^S-S1SP«^gP«SPlCH-r-5lfffi ( m # 1 C S t 5 
KS5*rSP«?S5ftfe^fifffi) * ^ T . *|!cB1*SftT^ 

* 13 IR 5 ^ , &#«&-|EliR&B£I§:5£-r5. tl/T, MSlCONTli, S « P K M 
[ 0 0 5 9 ] 

«t««3ttffla*fr5IRCtt. SlIilCONTIl, S1SiBi£&£teoT»«P£*«X 
r-y PSTCD-Hlfcl, S2t # « *S £| fit 1 0 *MIT*«P it»t4*#ft»» 
f£ £ M & f 5 „ KftfittAR 2 «)6ftt«fc»l:jlt#ftK«i 1 0 . SIS 2 & # {ft £S 

« 1 1 . i2w-E-n-€ ; nA^^tti$nfcfen*i«.^i.m2iB«^i5 < 1 6 zmmi, 
& « , mis Sfi2{jt&g|$«i3. i 4S^usspii:ft83n, s^^^^pl^* 

fiP iCPslCSIItAR 2 SlfiSfS. JB l . MS 2 {ft & gB # 1 3 , 14W«$&P13A 
. 1 4 ABggg«iAR 1 <DXi*|i] ( £ # ft ) MffiJKEBSftTiSO, S UP S B C O 
NTH. %i#m!&mffi 1 OCOttl&P 1 3 A , 1 4A<fc98S5®^AR 1 ©Sit'Sfi P ± 
^©*#l©«l&SHI5K:fT'5. H ft l: i t) , S«P±KIft|&S:n&«fl:iH:. '> & < £ 50 
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& l£ IS A R 1 <fcQ£ti|BH<DttftfK*AR 2 £*«P_hK:^fi£-r-5. 
[0 0 6 0 ] 

aSgfCONTIi, jKftft&^^SlOWfgl. 12 ftfttti^gR 1 1 , 1 2 © ifc 
ft ft Jfc » * M f| L . ^g^faKKLT. ift»«KtARl«5*flft^6«»t-**ttl^M» 

fcO©i&ftft&*£. ^K>K*fffli)T-ft$g-rs^^ftl&a<J;0 ; &^<^^-r-5. « * tf , S 

tEP* + X36rr6lk:»»U^^«3tffla-r*«^. aillCONTIl, S^S^A R 1 IC 

MLT - XI (t&toSft^O 1 3 A) *50SftiS, + X (t&bSft^O 1 4 A 

) a»e.©»eft*«kD3KL. - # , a«p^-x^(S]fr#»jL.o-oS3t®a-r-5«^. » 

8fi«AR 1 Xl^6roae#I*. -X<M^6©iKfta«fc9*<-r*. io 

[ 0 0 6 1 ] 

* . 8»81CONTIi, &ftlsJJR«$#i3 0©Sf§l. MI2?£ft[EliRgB3 3. 3 4 £ 3?] 
» b . 0 Ci*I# 1 Oftl6t#titff LT. *SP±©a$ft|5jiKSjf££ 
R^. cntCJ:!). Sl, S2i^Sltl 3, 1 4©»Sga 1 3 A. 14A<fc0gii£M*£ 
ARl(^*fbT^<|iJlCSStn*S«P±<?5^ft:i«, mi. «2le|iRSB«-3 3. 3 4 © EF iR 
P3 1A. 3 2AJ;0[i|iK;*ns, C © «fc 5 Kftli|JK«tt3 0tt. g^iiAR 1 $ 
&0BtfJ;5 1ct2l:J-e.*XT^-5>lHliKP 3 1 A. 3 2 A I; J; 0 I It P 1 © 0 iR £ fr 
•5 . 

[ 0 0 6 2 ] 

-r s c <t a* t- # & „ « *. tf . ssps»n,&*te$tg3Kts«&, sspcias^s 

P #* i& ft 1 C»LTSSfiStUU5S&l:tt, *ftl*j£*;«fl6] — #tt*>5©*ttl& 

tsrtia^Tt, ?K#:ittS«p±T^»tcsinis*i^T. $§i^ar 2 * nt i: 

»«t« Ci:«ift4. W *. tf . *«P*+X3EFfiHC»»U&*«6«ai«3fr*IB. i£ ft 
ft *S $S*i 1 0tt|glftfSgB*tl 3a>SScftl£#i|&l,. £ 2 {R K 8E & 1 4*»£©8tft«|& 
£ ft ih "T S , *^Htti2«i&S«14^50*frftl§t$Slffi^3«l 3 6 © fl£ ft 
i^iiO'>a< t5il,>ofc;t*(tt5. - 3r . »«P©M««SP*««#lK:»b 
TJSigtttSrWbT ICte. «#lSj£3lE3EFiaiP5«*»6ftlS-raili:T?. fl£ § ® ^ A 

[ 0 0 6 3 ] 30 
3E . HSSf CONTtt, I«PO»i*frl:jSi;Tffl»8f CONT«. X 1£ P © 

xw^fS] ( s ^ isj ) tcH-rsiisxttsojSsicjscT, iSii^ftfc&^-r-s. m x w , 
S1£p©;£^i£g£ ( «& s n « io it flg ) # ffi }* t & *ui . MflSicoNTttifiPicst 
5«t«:i^i^JiAtl.ti ; t)l; 1 ««P-h©^fttmiR^*ii^:-r-5. -^. X « P © 

^ a fig < * * n « an « « ) **jt«wtea-c»n«, awgicoNTBafipcsts* 

ft ft & L . *SP±©^fttaiK^^{g;^bTfc. A R2 t ntC'SAt 

& C t T- £ -5 . 

[ 0 0 6 4 ] 

* . S1£P©;£Sigfig ( * * ^ tt JP a K ) ^iSHkt5Ci:l:J;0, & ft 1 © t!l HI a8« 

fete ^©ft^fii^sf )tf jip Log^i^AR ixomnrzmm\zmmvTmmm 

^AR2$^:^<L. i^f§t©f8±£ffl;^£;i£ # I5]1I»C. IfiPWSilg ( & 
5^14108*) K a t S fc t£ lr» , £«P-t©a£ftl£l3JKb^S <&•£©"?. i£ ft [sj 
4X $1*8 3 0 1CJ;^^ftI5jiR^5:ii^:-r-5i:i:fc(C, Cl©|5jiR{iB£&:i£ft^mPL©&f£ 

®^ar i ^^gitifc^sic^^L-T. ?8ft i ©ffinro^^at&M^nfc&B-trj&ft 1 * 

Bull's H t T . Wifrl$:PiffifZ®i&-?Z>ZLtfT-ZZ>. 
[ 0 0 6 5 ] 

St. f&HJPgBCONTte, «fiP©^S^f&] (XIS^lS]) SDCX^^^^ft^rS] (Y 

tt^isi) &'£tsmmp<n&MJj&uzfou,T>b. ^M^ft^^^-rs., fcf . X « p # y 
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